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Description 

The present invention relates to an Inkjet recording 
head, an ink jet recording head cartrtdg comprising 
said ink jet recording head, and to a recording appara- 
tus using the same. 

Recently, various recording systems have been 
developed. Among them, an ink jet recording system in 
which ink is ejected through ejection outlet in accord- 
ance with record signal, is widely used because of the 
advantage of the small size and the low noise. 

The recording head used in such an ink jet record- 
ing apparatus is in the form of a detachabiy mountable 
recording head cartridge from the standpoint of easy 
maintenance and service life or the like. 

The recording head cartridge detachabiy mounta- 
ble to the recording apparatus and the recording appa- 
ratus are electrically connected by electric connection 
contacts (connectors) for transmitting signals for driving 
the recording head from the recording apparatus. When 
the recording head is mounted on the recording appara- 
tus, the contacts are electrically connected. 

However, in the case of detachabiy mountable 
recording head cartridge, there is a liability that the ink 
leaked through the ejection outlet contaminates the 
contacts with the result of insufficient electric connec- 
tion. 

In order to solve the problem, U.S. Patent No. 
4,635,080 discloses that the contacts are disposed on a 
surface which is different from an ejection side surface 
having the ejection outlets of a recording head cartridge 
having an integral ink container. 

The recent demand for the small size of the record- 
ing apparatus requires a reduction in the size of the 
recording head cartridge, in this case, the ink capacity 
of an ink container constituting the recording head car- 
tridge also decreases. In addition, the difference of the 
service life from that Of the recording head constituting 
the head cartridge. Therefore, from the standpoint of 
cost and from the standpoint of re-use of the recording 
head, the recording head cartridge in which the ink con- 
tainer and the recording head are separable is consid- 
ered. 

The ink is supplied from the ink container to the 
recording head through an ink supply port. In addition, 
the driving signal is supplied by the electric connection 
between the electric contacts of the recording heed and 
the recording apparatus. 

Figures 17 and 18 show an example of a generic 
ink jet recording head disclosed in the document EP-0 
547 596 A3 representing an earlier application. This ink 
jet recording head is of a type in which electrothermal 
transducers are used as energy generating means, and 
ink droplets are ejected by bubble creation in the ink by 
the thermal energy produced by the electrothermal 
transducers. These figures show a recording head 
which is connectable to and separable fr man ink con- 
tainer. A supporting plate 1 has a top surface to which 



an energy bas plate and a wiring base plate 9 are 
bonded. The energy bas plate (heater board) is made 
chiefly of Si or the like having on a surface thereof heat 
gen rating portions (heaters) of electrothermal trans- 

5 ducers effective to generate thermal energy. The base 
plate 9 (wiring board) is made chiefly of glass or epoxy 
resin material and effective to transmit the electric sig- 
nals from the main assembly of the recording apparatus 
to the heater board 2. The heater board 2 and the wiring 

io board 9 are electrically connected together by wire 
bonding 7. 

The top surface of the wiring board 9 is provided 
with contact pads (electric contacts) 4 electrically con- 
nected with a flexible wiring board of the main assembly 

15 of the recording apparatus. 

The ink is supplied from an ink container or record- 
ing apparatus side through an ink supply member 6 to a 
common liquid chamber and ejection nozzles consti- 
tuted by the bonding between the heater board 2 and a 

20 top plate 5, and the ink is ejected through the ejection 
outlets 8. 

However, in such a recording head, an ink joint 
between an ink supply member 6 and an ink container 
or an ink supplying portion of the apparatus and a por- 

25 tion having the contact pads 4 of the wiring board 9 are 
disposed on the same side of the supporting plate 1. 
Therefore, when the recording head is connected or dis- 
engaged, the ink leaked from the ink joint may contacts 
the contact pads with the result of insufficient or 

30 improper electric connection. 

Recently, a further reduction in the size is desired. 
Since the number of pads and the area of each of the 
pads are more or less limited, it is difficult to further 
reduce the area occupied by the contact pads. In addi- 

35 tion, the area of the recording head supporting plate is 
determined by the areas of the heater board portion, the 
wire bonding portion and the contact pad portion. For 
these reasons, the reduction in the size is not easy. 
In order to solve such problems left to be solved. 

40 the inventors have previously proposed a recording 
head in which the disposition of an element substrate 
and a wiring substrate provided with energy generating 
means for generating energy available to discharge ink 
onto a support member is improved and a contact pad 

45 is formed on the side opposite to a surface on which the 
element substrate is disposed. 

As a result of the inventor's further studies, it has 
been found that by improving the bending of the wiring 
substrate and the wiring thereof, the element substrate 

so and the apparatus side can be electrically connected 
together by a more reliable and more positive method. 

According to document US-A-4,635,080, there is 
disclosed a generic ink jet recording head according to 
the preamble of claim 1 . 

55 According to the further, document US-A- 
4,586,056, there is disclosed a thermal ceramic head 
chip, comprising an element substrate having energy 
generating means activated in conformity with the 
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recording signal and a first portion of flexible wiring sub- 
strat for transmitting the recording signal to the ele- 
ment substrate for transmitting the recording signal to 
said element substrate disposed on one surface of a 
support member. A second portion of the flexible wiring 
substrate is provided with a connecting terminal for 
effecting the electrical connection of the flexible wiring 
substrate to the apparatus side. This second portion is 
disposed on the other surface of the support member by 
previously bending the flexible wiring substrate and pro- 
viding an opening at the bent portion, whereupon the 
bend flexible wiring substrate is put on the support 
member so that a portion of the support member pro- 
trudes through the opening. 

The object of the invention is to provide an ink jet 
recording head and an ink jet recording head cartridge 
which are more compact and can accomplish highly reli- 
able and stable recording, and a recording apparatus 
using the same. 

It is an aim of the present invention to provide an ink 
jet recording head and an ink jet head cartridge which 
are compact and highly reliable as well as easy to man- 
ufacture and a recording apparatus using these. 

The object of the invention is achieved by means of 
the features defined in claims 1, 8 and 9. Preferable 
embodiments of the invention are specified in the sub- 
claims. According to the invention the bent portion of 
said flexible wiring substrate is of a slit shape which alle- 
viates the bending reaction force of said flexible wiring 
substrate itself. 

Further, the flexible wiring substrate is used as wir- 
ing means for transmitting a signal from the recording 
apparatus side to a heater board, and a contact pad 
portion for effecting electrical connection with the 
recording apparatus and a portion having the heater 
board mounted thereon are disposed on the different 
surfaces of a support plate, whereby the area of the 
support plate can be made small and further, the 
recording head and thus the recording apparatus can 
be made compact. 

Also, tiie ink joint portion and the contact pad por- 
tion are separated into discrete areas and therefore, the 
contamination of the contact pad portion by the ink can 
be prevented and defective operation can be prevented. 

Particularly, according to the present invention, the 
flexible wiring substrate is bent and fixedly held on the 
back of the support member and therefore, there is pro- 
vided a slit for alleviating the bending reaction force of 
the flexible wiring substrate itself, whereby the contact 
pad portion can be stably located at a holding position 
on that surface of the support plate which is opposite to 
the surface on which the heater board is disposed. 

in the following the invention is further illustrated by 
embodiments with reference to the enclosed figures. 

Figures 1A and 1B are pictorial views showing an 
ink jet recording head. 

Figures 2A and 2B are a sen matic cross-sectional 
view and a perspective view, respectively, showing an 



embodiment of the ink jet recording head according to 
the present invention. 

Figure 3 is a top plan view showing another embod- 
iment of the ink jet recording head according to the 

5 present invention; the figure shows a portion of a flexible 
wiring substrate on which a contact pad is disposed as 
it is not turned back onto the back of a support plate. 

Figures 4A and 4B are a top plan view and a cross- 
sectional view, respectively, showing an embodiment of 

10 the ink jet recording head according to the present 
invention. 

Figure 5 is a cross-sectional view showing the con- 
struction of another embodiment of the ink jet recording 
head according to the present invention. 
is Figure 6 is a cross-sectional view showing the con- 
struction of an ink jet recording head before a flexible 
wiring substrate is joined thereto. 

Figure 7 is a cross-sectional view of the ink jet 
recording head after the flexible wiring substrate is 
20 joined thereto in the construction of Figure 6. 

Figure 8 shows an ink jet recording head. 

Figure 9 is a schematic cross-sectional view of 
three-layer both-side adhesive film used in an ink jet 
recording head. 
25 Figure 10 is a cross-sectional view showing the 
construction of an ink jet recorcBng head. 

Figures 11A and 11B are a schematic cross-sec- 
tional view and a schematic perspective view, respec- 
tively, showing an ink jet recording head cartridge 
30 according to an embodiment of the present invention. 

Figures 1 2A to 1 2C show the external appearances 
of an ink jet recording head according to the present 
invention. 

Figures 1 3A to 13D show the external appearances 
35 of an ink tank used in combination with the head of the 
present invention. 

Figure 14 is a schematic perspective view showing 
the essential portions of an embodiment of the ink jet 
recording apparatus of the present invention. 
40 Figure 1 5 is a perspective view schematically show- 
ing the external appearance of an information process- 
ing apparatus carrying the recording apparatus of the 
present invention thereon. 

Figure 1 6 is a block diagram showing the main elec- 
ts trie circuit construction of the information processing 
apparatus carrying the recording apparatus of the 
present invention thereon. 

Figure 17 is a cross-sectional view showing a con- 
ventional ink jet recording head. 
so Figure 18 is a perspective view showing a conven- 
tional ink jet recording head. 

Figures 1 A and 1 B are a top perspective view and a 
bottom perspective view, respectively, of an conven- 
tional ink jet recording head. 
55 The general construction of the ink jet recording 
head of the present embodiment will first be described 
with reference to these figures. 

A heater board 2 (an element substrate; see Figure 
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2B) formed of a base material such as an Si substrate 
having an electro-thermal converting member (an 
energy generating element) generating energy availa- 
ble to discharge ink formed as film on the surface 
thereof Is disposed on a portion of one surface of a sup- 
port plate 1 formed of a metal such as aluminum. 

A flexible wiring (FPC) substrate 3 formed chiefly of 
polyimide for transmitting an electrical signal sent from 
a recording apparatus body to the heater board 2 is dis- 
posed in such a manner that a surface thereof on which 
a connecting terminal connected to the heater board 2 
is disposed lies on the same surface as that surface of 
the support member 1 on which the heater board 2 is 
disposed and a surface thereof on which is disposed a 
contact pad (connecting terminal) 4 which is a connect- 
ing portion with the recording apparatus side lies on that 
surface of the support member 1 which is opposite to 
the surface on which the heater board 2 is disposed. 
The heater board 2 and the FPC substrate 3 are con- 
nected together by wire bonding 7. A grooved top plate 
5 for forming a flow path for directing the ink to the vicin- 
ity of the electro-thermal converting member is dis- 
posed on the heater board 2. 

The ink is supplied from an ink supply portion or an 
ink tank disposed in the recording apparatus body 
through an ink supply member 6 to a common liquid 
chamber and a flow path formed by the heater board 
and the top plate 5 being joined together. 

A signal from recording signal supply means on the 
recording apparatus side is supplied from the apparatus 
side through a contact pad 4 on the recording head side 
which contacts with the contact pad 4 (connecting ter- 
minal) of the flexible wiring substrate on the recording 
apparatus side when the recording head is carried on 
the apparatus. Along therewith, the electro-thermal con- 
verting member is driven, whereby the ink is heated and 
discharged discharge ports 8. 

As described above, the flexible wiring substrate is 
turned back onto the surface opposite to that surface of 
the support plate on which the heater board is disposed, 
and the contact pad 4 of the flexible wiring substrate is 
disposed on the aforementioned opposite surfaced 
whereby the support plate itself can be made small and 
thus, the recording head itself can be made compact 

Now, a reaction force against the turning-back of 
the flexible wiring substrate (a force which tends to 
release the turning-back) becomes greater as the sup- 
port plate is made smaller, and the flexible wiring sub- 
strate may come off the support plate, whereby 
electrical connection may become bad. In contrast, in 
the present invention, two members as wilt be described 
below or a construction comprising a combination of 
these two members is added to thereby solve the 
above-noted problem. 

Figures 2A and 2B are a schematic cross-sectional 
view and a perspective view, respectively, of the ink jet 
recording head according to an embodiment of the 
present invention, in these figures, the same members 



are given the same reference numerals. 

In the present embodiment, slit portions (opening 
portions) 3a having a closed circumference are pro- 
vided in th bent portion of the flexible wiring substrate 

5 to reduce the aforementioned reaction force of the flexi- 
ble wiring substrate. 

Figure 3 shows that portion of the flexible wiring 
substrate according to another embodiment of the 
present invention on which the contact pad is disposed 

w as it is not turned back onto the back of the support 
plate. The slit portions 3a are provided at two locations 
just corresponding to the turned-back portion of the flex- 
ible wiring substrate. Each corner of these slit portions 
is R-shaped (curved), whereby the provision of the slit 

15 portions may not damage the flexible wiring substrate. 
In the present embodiment, this R shape is R0.3 mm. 
The reference numeral 11 designates openings formed 
in the flexible wiring substrate, and with the openings in 
the support plate, these openings 11 provide a refer- 

20 ence for positioning when the head is carried on the 
apparatus side. In the present embodiment, the dimen- 
sion between the centers of these openings 1 1 and 15 
mm. 

Figure 4A is a top plan view of a part of the slit por- 

2s tion. Figure 4B is a cross-sectional view of the slit por- 
tion according to the embodiment shown in Fig. 2A, 2B. 
As shown, the slit portion is formed as an aperture 
extending through the flexible wiring substrate compris- 
ing base film 31 of polyimide, copper foil 33 for wiring 

30 and cover film 34 of polyimide layered successively. The 
reference numeral 32 denotes an adhesive layer. 

As described above, in the present embodiment, 
the slit portions (opening portions) are provided in the 
bent portion of the FPC substrate 3, whereby the con- 

35 tact pad can be easily and reliably disposed on the sur- 
face different from the heater board 2 and therefore, the 
both surfaces of the support plate 1 can be effectively 
utilized and the area of the support plate 1 can be 
reduced and thus, the recording head can be made 

40 compact and also, the recording head and the recording 
apparatus will suffer little from malfunctioning. 

Also, the contact pad portion is disposed on the 
side opposite to the ink joint portion and therefore, the 
contamination of the pad portion by the ink can be pre- 

45 vented. 

The manufacturing process for the recording head 
according to the present embodiment will now be 
described with respect to the essential portions thereof. 
An adhesive agent such as a silicone adhesive 

so agent like epoxy adhesive agent, SE9145 or SE4410 
(trade designations of these agents produced by Tore 
Dow Corning Silicone, Inc.) is first applied to the neces- 
sary portion of one surface of a cleaned support mem- 
ber as by screen printing. The support member may be 

55 ceramics or glass, but may desirably be a metal such as 
Al. 

Subsequently, the heater board 2 is positioned n 
and adhesively secured to one end portion of the sur- 
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face to which the adhesive agent has been applied, and 
th wire bonding pad side is positioned on and adhe- 
sive!/ secured to the other end portion of the same sur- 
face in such a manner as to protrude over half of th 
contact pad side of the FPC wiring substrate 3 (Figure 
3). 

Thereafter, the heater board 2 and the connecting 
terminal of the wiring substrate 3 are connected 
together as by wire bonding 7. 

A top plate is adhesively secured to the heater 
board to thereby form an ink path and a common liquid 
chamber, and the ink supply member 6 is connected to 
the top plate and is sealed by a sealant such as liquid 
silicone rubber. 

Subsequently, both-side adhesive film 10 is posi- 
tioned on and cemented in advance to the back of the 
support member, and the contact pad side of that por- 
tion of the FPC substrate 3 which protrudes from the 
support member is bent by 180° by a bending portion 
having a slit and is positioned on and superposedly 
urged against the adhesive film, and is adhesively 
secured to this film. 

In the afored escribed embodiment, the slit portions 
are provided at two locations in the bent portion of the 
flexible wiring substrate 3, but when this is viewed in 
terms of a layer construction, slits are formed in both of 
the base materials on the base film side and the cover 
film side of polyimide positioned above and below the 
flexible wiring substrate, whereas in another embodi- 
ment, as shown in Figures 3 and 5, a slit portion is not 
provided on the base film side, but is provided only on 
the cover film side. 

As a result, as in the aforedescribed embodiment 
the FPC substrate is bent onto the back of the support 
member and adhesively secured thereto and therefore, 
there is provided a slit shape which alleviates the bend- 
ing reaction force of the FPC substrate itself, whereby 
the contact pad portion can be stably positioned and 
disposed on that surface of the support plate which is 
opposite to the surface on which the heater board is dis- 
posed, and split or the like may not occur from the sfit 

In each of the aforedescribed embodiments, the slit 
portions are provided in the bent portion of the flexible 
print substrate, whereby the reaction force of the flexible 
print substrate against bending is reduced and thereby, 
that portion of the flexible print substrate on which the 
contact pad position is disposed is reliably disposed on 
the back of the support plate (the surface opposite to 
the surface on which the heater board is disposed). 
Described will hereinafter be made of such ink jet 
recording head providing a construction of adhesive 
securement, which may be considered to be similar to 
the previous embodiments except for the provision of slit 
portions according to the invention. 

Figure 6 is a schematic cross-sectional view illus- 
trating the general construction of the ink jet recording 
head. A heater board 2 made chiefly of an Si substrate 
having a heater for causing heat energy to act on the ink 



formed as film and the lower portion of the wire bonding 
of a flexible wiring substrate 3 made chiefly of polyimide 
for transmitting an electrical signal sent from the record- 
ing apparatus body to the heat r board 2 and having a 

5 reinforcing plate 30 of glass epoxy or the like joined to 
the back thereof are adhesively secured to the upper 
surface of a support member 1 comprising an aluminum 
plate or the like. 

A positioning aperture 9 is formed in the support 

10 member 1. and a contact pad portion 4 for contact with 
the recording apparatus body, a reinforcing plate 302 
and a positioning aperture 1 1 which has already been 
described in the previous embodiments are formed in 
that portion of the flexible wiring substrate 3 which pro- 
fs trudes from the support member. 

Subsequently, that portion of the flexible wiring sub- 
strate 3 which protrudes from the ink supply member 6 
is bent by 180° and is adhesively secured to the back of 
the support member 1 so that the contact pad portion 4 

20 may be disposed on the back of the support member 1, 
as shown in Figure 7. 

The heater board 2 and the flexible wiring substrate 
3 are connected together by wiring bonding 7, and the 
contact pad portion 13 of the flexible wiring substrate 1 2 

25 of the recording apparatus body is contacted by the 
contact pad portion 4 of the flexible wiring substrate 3, 
whereby an electrical signal is supplied. 

The ink is supplied from an ink supply portion or an 
ink tank disposed in the recorcfing apparatus body 

so through the ink supply member 6 to a common liquid 
chamber and discharge ports 8 formed by the heater 
board 2 and the top plate 5 being joined together. 

Both-side adhesive film 401 is cemented to the 
back of the support member 1 . Subsequently, that por- 

35 tion of the flexible wiring substrate 3 which protrudes 
from the support member 1 is bent by 180° and is adhe- 
sively secured to the back of the support member 1 
while the positioning aperture 9 in the support member 
1 and the positioning aperture 1 1 in the flexible wiring 

40 substrate 3 are positioned by the round pin of a secure- 
merit positioning jig, not shown. Figure 8 shows a sche- 
matic view in which the head is seen through the back 
thereof so that the disposition of the adhesive film can 
be seen. As described above, the heater board 2 and 

45 the flexible wiring substrate 3 are connected together by 
wire bonding 7, and the contact pad portion 13 of the 
flexible wiring substrate 12 of the recording apparatus 
body is contacted by the contact pad portion 4 of the 
f lextole wiring substrate 3, whereby an electrical signal 

so is supplied. 

A flexible wiring substrate 1 3 is positioned and fixed 
on the carriage 12 of the recording apparatus body by a 
positioning pin 14. 

Further, the positioning of the recording head is 

55 effected by the positioning pin 14 and the positioning 
apertures 9 and 1 1 of the recording head. 

From such construction of the head, the flexible wir- 
ing substrate is positioned and fixed on the back of the 
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support member. 

For the fixing, use is mad of acrylic adhesive 
securing means such as both-side adhesive means No. 
5911 or No. 5916 (trade d signations of the adhesive 
means produced by Nitto Denko Co., Ltd.). 

As performances required of such adhesive secur- 
ing means, mention may be made of the stable secure- 
merrt holding property during securement against a 
repulsion caused by the flexible wiring substrate being 
bent onto the back side of the support member, and the 
chemical resistant property to ink components. 

Thus, by the adoption of the both-side adhesive 
film, the flexible wiring substrate can be bent onto the 
back of the support member and be reliably secured 
thereto with the support member reduced in size, and 
the downsizing of the recording head can be achieved. 

A film of single-layer structure is used as the both* 
side adhesive film, and with the oountermeasure for 
mass production in its actually mounted form taken into 
account, such film is made into the form of a tape in 
accordance with the area of the flexible wiring substrate 
on the fixed back side. 

The working of adhesive film tape is such that an 
adhesive layer is stuck on released paper, the area of 
the stuck portion of the adhesive film layer is punched 
by a press, the other portion than the adhesive surface 
is removed and the tape is wound in the form of a roll 
with the adhesive film layer sandwiched by the released 
paper. 

A problem in making such tape is that when the 
adhesive film is punched, both adhesive layers glue 
together in the cross-sections of the portion used as the 
adhesive tape and the portion to be removed and the 
adhesive layer of the portion to be removed pulls the 
adhesive layer around the glued portion used as the 
adhesive tape and therefore, it becomes irrpossible to 
hold an effective adhesive area. 

As a remedy for such adhesive film structure, use 
can be made of a modified three-layer structure type in 
which a discrete base material such as alkaiiproof poly- 
imide material which is not corroded by ink components 
(for example, trademark "YUPIREX" produced by Ube 
Kosan Co., Ltd.) is provided as an intermediate layer in 
the adhesive layer and the adhesive film material used 
in the first embodiment is disposed on and under it Fig- 
ure 9 shows a schematic cross-sectional view of f ilm of 
such three-layer structure. In Figure 9, the reference 
characters 30a and 30b designate released paper, the 
reference characters 29a and 29b denote adhesive lay- 
ers, and the reference numeral 28 designates an inter- 
mediate layer. 

By using adhesive film of such structure, the press 
punching property in the manufacturing process is 
improved and reliability is enhanced in the actual 
mounting during production, and this also leads to a 
reduction in cost 

Description will now be made f an ink jet recording 
head in which in order to make the recording head more 



compact, the location at which the flexible wiring sub- 
strate is adhesively secured to th back of th support 
member is brought close to the discharge ports of the 
recording head. 

5 Where as shown in Figure 1 0, the location at which 
the flexible wiring substrate is stuck on the back of the 
support member is brought close to the discharge ports 
of the recording head, it would occur to mind that ink 
slightly leaking out of the ink discharge ports 8 adheres 

10 to the end surface of the flexible wiring substrate 3. ff the 
ink used in the ink jet recording head adheres to the end 
surface of the flexible wiring substrate, the flexible wiring 
substrate 3 may be corroded by a solvent such as alco- 
hol contained in the ink or the adhesive force between 

is the flexible wiring substrate 3 and the reinforcing plate 
301 may be reduced, whereby the flexible wiring sub- 
strate 3 may peel. 

In the present embodiment in order to eliminate 
such an undesirable possibility and make the recording 

20 head more compact, polyimide film synthesized by the 
pctycondensation of biphenyl tetracarboxylic acid dtan- 
hydrtde and diamine is used as the base material of the 
flexible wiring substrate, and discretely therefrom or 
together therewith, a phenol nitrile rubber adhesive 

26 agent is used to join the polyimide film and a reinforcing 
plate together. 

As polyimide film synthesized by the polycondensa- 
tion of biphenyl tetracarboxylic acid dianhydride and 
dyamine, use can be made, for example, of a commer- 

30 daily available material such as "YUPiREX" (trade mark 
of this material produced by Ube Kosan Co., Ltd.). This 
f flm, as compared with the conventional polyimide film, 
has features such as high hardness, low water absorb- 
ing property and high heat resistance and therefore, the 

35 reliability of wire bonding is enhanced. 

Also, the phenol nitrile rubber adhesive agent, as 
compared with ordinary acryl adhesive agents, is excel- 
lent in chemical resistance and high in heat resistance 
and therefore can further enhance the ink resisting 

40 property and reliability of the ink jet recording head. 

Thus, by adopting the above-described construc- 
tion, further compactness of the recording head can be 
achieved. 

While in the foregoing, description has been undi- 
45 vkfually made of the invention in which slits are provided 
to reduce the bending reaction force of the flexible wir- 
ing substrate which increases as the support plate for 
the recording head is shortened and the head is made 
more compact, or the reliably adhesively secure the 
50 flexible wiring substrate by an easy process, and an ink 
jet recording head which uses the both-side adhesive 
film, the both-side adhesive film is used at the location 
whereat the adhesive agent is disposed as indicated by 
the reference numeral 10 in Figure 2, whereby the 
ss effects of the two can be synergistically obtained and 
thus, a more desirable form is provided. 

Figure 11 A shows at schematic cross-sectional 
view of an ink jet head cartridge in which the ink jet 
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recording head described in the previous embodiment 
is connected to a removably mourrtable ink tank 1 1 , and 
Figure 1 1B shows a schematic perspective view of th 
ink jet head cartridge, and as shown in the previous 
embodiment, the recording head unit can be made com- 
pact and in accordance therewith, the ink tank can also 
be made compact 

Rgures 12A to 12C show the externa) appearances 
of the inkjet head cartridge shown in Figure 1 1 with the 
head unit removed therefrom. Figure 12A is a view of 
the head as it is seen from the ink tank side, and a fitter 
17 is provided in a supply portion (a tubular member 
having a radius of 1.75 mm) for receiving the supply of 
the ink from the ink tank. Figure 12B is a view of the 
head as it is seen from the side of the discharge ports 8. 
and Figure 12C is a side view thereof. 

Rgures 13A to 13D show the external appearances 
and cross-sectional views of the ink jet head cartridge 
with the ink tank portion removed therefrom. Figure 13A 
is a view of the ink tank as it is seen from above it and 
two coupling pawls 18 for effecting the coupling of the 
ink tank to the recording head are provided. Figure 13B 
is a view of the head as it is seen from the direction ol a 
supply portion 19 coupled to the head and the ink sup- 
ply portion, Figure 1 3C is a view of the head as it is seen 
from the opposite side of Figure 13B, and the reference 
numeral 20 designates an atmosphere communication 
port for communicating the ink tank with the atmos- 
phere, and the reference numeral 21 denotes a gap for 
receiving a guide portion when carried on a carriage. 
Figure 1 3D is a cross-sectional view of the ink tank, and 
an ink absorbing member 22 for retaining the ink is dis- 
posed in the ink tank. 

Reference is now had to Figure 14 to describe an 
example of an ink jet recording apparatus having 
mounted thereon an inkjet recording head and an ink 
jet recording head cartridge manufactured by the utiliza- 
tion of the above-described embodiment Rgure 14 is a 
schematic perspective view showing the essential por- 
tions of an example of the inkjet recording apparatus. 

In Figure 14, the reference numeral 320 designates 
a removable cartridge type ink jet recording head car- 
tridge of integral recording liquid reservoir structure pro- 
vided with a plurality of ink discharge ports opposed to 
the recording surface of recording paper (not shown) 
which is a recording medium conveyed onto a platen 
324. The reference numeral 316 denotes a carriage for 
supporting the ink jet recording head cartridge 320 ther- 
eon. The carriage 316 is connected to a portion of a 
driving belt 31 8 for transmitting the drive force of a drive 
motor 31 7 and is slidable along two guide shafts 329A 
and 329B disposed parallel to each other. Thereby, the 
ink jet recording head cartridge 320 is receiprocally 
movable over the full width of the recording paper. 

The reference numeral 326 designates a recovery 
device for effecting the recovery and prevention of 
unsatisfactory ink discharge from the recording head. 
The recovery device 326 is disposed at a predeter- 



mined location within the movement range of the ink jet 
recording head cartridge 320. for exampl , a locati n 
opposed to the home position. Th recovery device 326 
effects the capping of the discharge ports of the ink jet 

5 recording head by the drive force of a motor 322 trans- 
mitted through a transmission mechanism 323. in asso- 
ciation with the capping operation for the discharge 
ports of the ink jet recording head by the cap 326A of 
the recovery device 326, the suction of ink from the dis- 

10 charge ports by suitable suction means (not shown) 
provided in the recovery device 326 is effected, or in a 
form of apparatus (not shown) wherein ink is supplied 
from the apparatus side to a recording head, the forced 
delivery of ink by suitable pressing means (not shown) 

*5 provided in the ink supply path to the ink jet recording 
head is effected. Thereby, the ink is forced out of the dis- 
charge ports, whereby the recovery process of remov- 
ing a foreign substance such as viscosity-increased ink 
in the discharge ports is carried out 

20 The reference numeral 330 denotes a blade as a 
wiping member disposed on a side of the recovery 
device 326 and formed of silicone rubber. This blade 
330 is held in a cantilever fashion by a blade holding 
member 330A, and like the recovery device 326, it is 

ss operated by the motor 322 and transmission mecha- 
nism 323 and becomes engageable with the discharge 
port surface of the ink jet recording head. Thereby, at 
appropriate timing, for example, during the recording 
operation of the inkjet recording head or after the reccv- 

30 ery process by the recovery device 326, the blade 330 
can be protruded within the movement range of the ink 
jet recording head to thereby wipe off a foreign sub- 
stance such as condensation, wet or dust adhering to 
the discharge port surface with the movement of the ink 

35 jet recording head. 

The driving of the recording paper conveying 
means, carriage and recovery device of this ink jet 
recording apparatus, and further the driving of the 
recording head, are controlled, for example, on the 

40 basis of a command or a signal output from control 
means including a CPU on the apparatus body side. 

Description will now be made of the construction 
and electric circuit of an information processing appara- 
tus incorporating therein the recording apparatus 

45 according to the present embodiment. 

Rgure 15 is a schematic perspective view showing 
the external appearance of an information processing 
apparatus 604 incorporating therein the recording 
apparatus according to the present embodiment. In Rg- 

so ure 15. the reference numeral 601 designates the 
above-described printer unit, the reference numeral 602 
denotes a keyboard unit provided with toys for inputting 
characters and numerals, and keys for giving various 
commands, and the reference numeral 603 designates 

55 an indicating unit provided with an indicator. 

Rgure 16 is a block diagram showing the electric 
circuit construction of the information processing appa- 
ratus according to the present embodiment 
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In Figure 16, the reference numeral 501 denotes a 
controller performing main control, the reference 
num ra) 502 designates a CPU, for example, in the form 
of a microcomputer for executing a certain procedure, 
the reference numeral 503 denotes an RAM provided 
with an area for evolving text data and image data and a 
working area, the reference numeral 504 designates an 
ROM storing therein a program corresponding to said 
procedure and fixed data such as other font data, the 
reference numeral 505 denotes a timer for creating the 
execution cycle of the CPU 502 and creating the neces- 
sary timing during the recording operation of the printer 
unit 601, and the reference numeral 506 designates an 
interface unit for linking the signal from the CPU 502 to 
the surrounding devices. 

The reference numeral 507 denotes a controller for 
the printer unit 601, the reference numeral 508 desig- 
nates a head driver for delivering a recording signal and 
electric power to the head cartridge 101, the reference 
characters 509a and 509b denote motor drivers for 
delivering signals and electric power necessary to drive 
a carrier motor 402a and a conveying motor 402b, the 
reference numeral 510 designates a carrier sensor for 
detecting the position of the carrier 102 and judging 
whether the carrier 102 is, for example, at the home 
position, and the reference numeral 511 denotes a 
paper sensor for detecting the presence or absence of 
the recording medium 6 in order not to cause recording 
to be effected on any other plate than the recording 
medium 6 when the recording medium 6 is not yet 
inserted or when recording has been terminated up to 
the terminal end of a page. 

Further, the reference numeral 605 designates an 
external memory device such as FDD, HDD or a RAM 
card, and the reference numeral 512 denotes an exter- 
nal interface unit for effecting, for example, communica- 
tions with other information processing apparatus, and 
controlling the surrounding instruments by being directly 
connected to an internal bus. 

Although not shown in the block diagram of Figure 
16, there is a power source unit for supplying electric 
power to the above-described electric circuit, and this 
power source unit includes, for example, a battery of the 
charging type, a disposable dry battery or a converter 
for AC power source used when the information 
processing apparatus is fixedly used. 

The present invention brings about an excellent 
effect particularly in a recording head and recording 
apparatus of the type in which heat energy is utilized to 
discharge ink, among ink jet recording systems. 

With regard to the typical construction and principle 
of the present invention, it is preferable to use the basic 
principle disclosed, for example, in U.S. Patents Nos. 
4,723,129 and 4,740,796. This system is applicable to 
both of the so-called on-demand type and continuous 
type, and particularly in the case of the on-demand 
type, it is effective becaus at least one driving signal 
corresponding to recording information and providing a 



rapid temperature rise exceeding nuclear boiling is 
applied to an electro-thermal converting member dis- 
posed correspondingly to a sheet or a liquid path retain- 
ing liquid (ink) therein, thereby generating heat energy 
in the electro-thermal converting member and causing 
film boiling on the heat acting surface of a recording 
head with a result that a bubble can be formed in the liq- 
uid (ink) correspondingly to this driving signal at one to 
one. By the growth and contraction of the bubble, the liq- 
uid (ink) is discharged through a discharge opening to 
thereby form at least one droplet If this driving signal is 
made into a pulse shape, the growth and contraction of 
the bubble take place appropriately on the spot and 
therefore, the discharge of the liquid (ink) particularly 
excellent in responsiveness can be accomplished, and 
this is more preferable. This driving signal of the pulse 
shape may suitably be the one as described in U.S. Pat- 
ents Nos. 4,463,359 and 4,345.262. If the conditions 
described in U.S. Patent No. 4,313,124 of an invention 
relating to the temperature rise rate of said heat acting 
surface are adopted, more excellent recording can be 
accomplished. 

As the construction of the recording head, besides 
a construction comprising a combination of discharge 
ports, liquid paths and an electro-thermal converting 
member (straight liquid flow paths or right-angled liquid 
f tow paths) as disclosed in each of the above-mentioned 
patents, the construction disclosed in US. Patents Nos. 
4,558.333 and 4,459,600 wherein a heat acting portion 
is disposed in a crooked area is also covered by the 
present invention. 

Further, the recording head of the full line type hav- 
ing a length corresponding to the width of the largest 
recording medium recordable by the recording appara- 
tus may be of the construction as disclosed in the 
above-mentioned patents wherein said length is satis- 
fied by a combination of a plurality of recording heads, 
or of the construction as a unrtarily formed recording 
head, and the present invention can display the above- 
described effect more effectively. 

In addition, the present invention is also effective 
when use is made of a recording head of the inter- 
changeable chip type which, by being mounted on an 
apparatus body, can be electrically connected to the 
apparatus body and can be supplied with ink from the 
apparatus body, or a recording head of the cartridge 
type which is integrally provided in the recording head 
itself. 

Also, the addition of the recovery means, prelimi- 
nary auxiliary means, etc. to the recording head which 
are provided as the construction of the recording appa- 
ratus of the present invention can further stabilize the 
effect of the present invention, and this is preferable. 
More specifically, these are capping means, cleaning 
means and pressing or suction means for the recording 
head, an electro-thermal converting member or a heat- 
ing element discrete therefrom, or preheating means 
using a combination thereof, and the execution of a pre- 
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liminary discharge mode in which discharge discret 
from recording is effected is also effective to accomplish 
stable recording. 

Furthermore, the recording mod of the recording 
apparatus is not limited to a recording mode for the 
mainstream color such as Mack, but the recording head 
may be constructed as a unit or may be provided by a 
combination of a plurality of heads, and the present 
invention is also very effective for an apparatus provided 
with at least one of a compound color consisting of dif- 
ferent colors and a full color consisting of mixed colors. 

The above embodiments of the present invention 
have been described as using liquid ink, but in the 
present invention, use can also be made of ink which is 
solid at room temperature, or ink which becomes sof- 
tened at room temperature. In the above-described ink 
jet apparatus, it is usual to adjust the temperature of the 
ink itself within a range.of 30°C to 70°C f thereby control- 
ling the viscosity of the ink so as to be within a stable 
discharge range. Therefore, in such an ink jet appara- 
tus, use can be made of ink which is in liquid phase dur- 
ing the use of the apparatus when a recording signal is 
imparted. In addition, in order to make heat energy used 
positively as energy for the phase change of ink from its 
solid state to its liquid state to thereby prevent the tem- 
perature rise of the head otherwise caused by the heat 
energy, or in order to solidify ink as it is left unused to 
thereby prevent the evaporation of the ink, ink which is 
liquefied only by heat energy such as ink which is lique- 
fied and discharged in its liquid state by heat energy 
being imparted thereto in conformity with a recording 
signal, or ink which begins to solidify at a point of time 
whereat it arrives at a recording medium is also usable 
in the present invention. 

in the above-described embodiments, among ink 
jet recording heads, particularly a recording head of a 
form which utilizes heat energy to bubble the ink and 
discharges ink droplets has been shown, but the 
present invention can also suitably be applied to record- 
ing heads of other types, tor example, a recording head 
of a form which uses an electrostrictive element or the 
like to discharge ink droplets. 

Furthermore, the recording apparatus of the 
present invention is not limited to the form of an appara- 
tus provided integrally or discretely as the output end of 
an information processing apparatus such as a word 
processor or a computer as previously described, but 
may also assume the form of a copying apparatus com- 
bined with a scanner, or a facsimile apparatus having 
the signal transmitting and receiving functions. 

Also poiyimide film synthesized by the polyconden- 
sation of biphenyl tetracarboxyjic acid dianhydride and 
diamine is used as the base material of the flexible wir- 
ing substrate and a phenol nitrite rubber adhesive agent 
is used for the joint of the poiyimide film and the reinforc- 
ing plate, whereby the ink resisting property of the poiy- 
imide film of the flexible wiring substrat and the 
adhesive layer is enhanced, and even when the ink 
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adheres thereto, the flexible wiring substrate does not 
pee! and thus, the flexible wiring substrate can be dis- 
posed to the vicinity of the ink discharge ports, and fur- 
ther compactness of the recording head can be 

5 achieved. 

Also, the enhanced ink resisting property of the ink 
jet recording head permits, for example, the use of ink of 
higher alkali than before and thus, the selection range of 
ink widens and recording of high quality images 

10 becomes possible. 

Further, the poiyimide film used in the present 
invention, as compared with conventional poiyimide 
film, has features such as high hardness, low water 
absorbing property and high heat resistance and there- 

1$ fore, the reliability of wire bonding is also enhanced. 

Claims 

t. An ink jet recording head for discharging ink from 

20 discharge ports (8) to thereby effect recording, 
comprising an element substrate (2) having energy 
generating means for causing energy for discharg- 
ing the ink in conformity with a recording signal to 
act on the ink and a first portion of a flexible wiring 

25 substrate (3) for transmitting said recording signal 
to said element substrate (2) disposed on one sur- 
face of a support member (1), characterized in 
that a second portion of said flexible wiring sub- 
strate (3) provided with a connecting terminal (4) for 

30 effecting the electrical connection of said flexible 
wiring substrate to the apparatus side is disposed 
on the other surface of said support member (1) by 
said flexible wiring substrate (3) being bent, 
wherein the bent portion of said flexible wiring sub- 

35 strate has an opening portion (3a) with a closed cir- 
cumference, said opening position alleviating the 
bending reaction force of said flexfole wiring sub- 
strate itself. 

40 2. An ink jet recording head according to claim 1 
characterized by 

a both-side adhesive film (401) stuck on the 
back of the support member (1) in such a manner 
that the connecting terminal (4) is disposed on the 
45 side opposite to that surface of the support member 
on which the substrate (2) is disposed, and the sup- 
port member (1) and the flexible wiring substrate (3) 
are positioned and fixed with the both-side adhe- 
sive film interposed therebetween. 

50 

3. An ink jet recording head according to claim 2, 
characterized in that 

the both-side adhesive film (401) is formed of an 
acryl jointing material. 

55 

4. An ink jet recording head according to claim 3, 
characterized in that 

the both-side adhesive film is of three-layer struc- 
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ture (28; 29a, 29b; 30a, 30b) using a discrete mem- 
ber (28) as an intermediate layer. 

5. An ink jet recording head according to any of claims 
2 to 4, characterized In that 

the flexible wiring substrate (3) uses as its base 
material poiyimide film (31 ; 34) synthezised by the 
polycondensation of biphenyi tetracarboxyfic acid 
dianhydride and diamine. 

6. An ink jet recording head according to any of claims 
2 to 5, characterized in that 

a reinforcing plate (302) is joined to the joint surface 
between the flexible wiring substrate (3) and the 
support member (1), and said reinforcing plate and 
said flexible wiring substrate are joined together by 
a phenol nitrite rubber adhesive agent. 

7. An ink jet recording head according to any of claims 
2 to 6, characterized in that 

the energy generating means is an electro-thermal 
converting member adapted to generate heat by 
electrical energy being imparted thereto, and cause 
a state change in the ink to thereby effect the dis- 
charge of the ink. 

8. An ink jet recording head cartridge having the ink 
jet recording head according to one of claims 1 to 7, 
and an ink tank (16) removably mountable to said 
recording head. 

9. An ink jet recording apparatus having the ink jet 
recording head according to one of claims 1 to 7, 
and a connecting terminal portion (12-15) for effect- 
ing the connection with said connecting terminal (4) 
disposed on said other surface differing from the 
surface of the support member (1) of said ink jet 
recording head on which said element substrate (2) 
is disposed. 

PatentansprOche 

1. Tintenstrahlaufzeichnungskopf zum Abgeben von 
Tirrte aus AbgabeCffnungen (8), urn dadurch eine 
Aufzeichnung zu bewirken, mit einem Elementsub- 
strat (2) mit einer Energteerzeugungseinrichtung 
zum Verursachen einer Energie zum Abgeben der 
Tinte in Oberanstimmung mit einem Aufzeich- 
nungssignal, um auf die Tinte zu wirken, und einem 
erst en Abschnrtt ernes flexiblen Verdrahtungssub- 
strats (3) zum Obertragen des Aufzeichnungssi- 
gnals auf das auf einer Fteche eines Stutzelements 
(1) angeordnete Elementsubstrat (2), dadurch 
gekennzelchnet, daB ein zweiter Abschnrtt des fle- 
xiblen Verdrahtungssubstrats (3), der mit einem 
VerbindungsanschluB (4) zum Bewirken der elektri- 
schen Verbindung des flexiblen Verdrahtungssub- 
strats mit der Gerateseite vorgesehen ist an der 



anderen Fiache des Stutzelements (1) angeordnet 
ist, indem das flexible Verdrahtungssubstrat (3) 
gebogen wird, wobei der gebogene Abschnrtt des 
flexiblen Verdrahtungssubstrats einen Offnungsab- 
5 schnitt (3a) mrt einem geschlossenen Umfang hat, 
wobei die Offnungsposition die Biegereaktionskraft 
des flexiblen Verdrahtungssubstrats seibst mildert. 

2. Tintenstrahlaufzeichnungskopf nach Anspruch 1, 
w gekennzelchnet durch eine doppelseitige Klebe- 

folie (401 ). die auf der RQckseite des Stutzelements 
(1) auf eine derartige Weise Webt, daB der Verbin- 
dungsanschluB (4) auf der dieser Ftache des StQtz- 
elements gegenuberliegenden Seite angeordnet 
is ist, auf der das Substrat (2) angeordnet ist, und daB 
das StOtzelement (1) und das flexible Verdrah- 
tungssubstrat (3) mit der dazwischen gesetzten 
doppeteertigen Klebefblie positioniert und fixiert 
sind. 

20 

3. Tintenstrahlaufzeichnungskopf nach Anspruch 2, 
dadurch gekennzelchnet, daB die doppelseitige 
Webefolie (401) aus einem Acrytverbindungsmate- 
rial gebiidet ist. 

25 

4. Tintenstrahlaufzeichnungskopf nach Anspruch 3, 
dadurch gekennzelchnet, daB die doppelseitige 
Klebefblie einen dreischichtigen Aufbau hat (28; 
29a, 29b; 30a, 30b). wobei ein abgegrenztes Ele- 

30 ment (28) als eine Zwischenschicht verwendet 
wird. 

5. TimenstrahlaufzeichnungskDpf nach einem der 
AnsprQche 2 bis 4, dadurch gekennzelchnet, daB 

35 das flexible Verdrahtungssubstrat als sein Grund- 
material eine Polyimidfblie (31; 34) verwendet die 
durch cfie Polykondensation von Biphenyi-Tetra- 
Karbonsaure Dianhydrid und Diamin synthetisiert 
ist 

40 

6. "IlntenstrahlaufzeichnungskDpf nach einem der 
Anspruche 2 bis 5, dadurch gekennzelchnet, daB 
eine verstdrkende Platte (302) an die Verbindungs- 
fiache zwischen dem flexiblen Verdrahtungssub- 

45 strat (3) und dem StOtzelement (1) angeschlossen 
ist und wobei die verstarkende Platte und das flexi- 
ble Verdrahtungssubstrat durch ein Phenolnrtrit- 
GumrniWebemfttel miteinander verbunden sind. 

50 7. Tintenstrahlaufzeichnungskopf nach einem der 
Anspruche 2 bis 6, dadurch gekennzelchnet, daB 
die Energieerzeugungseinrichtung ein elektrother- 
misches Umwandiungselement ist, das zum Erzeu- 
gen von Warme durch elektrische Energie, die 

55 darauf aufgebracht wird, geeignet ist, und eine 
Zustands&nderung in der Tinte veraniaBt um 
dadurch die Abgabe der Tinte zu bewirken. 
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8. Tintenstrahlaufzeichnungskopfkartusche mit dem 
Tlntenstrahlaufzeichnungskopf nach einem der 
AnsprOche 1 bis 7 und einem Tintenbeh&lter (16), 
der an dem Aufeeichnungskopf abnehmbar mon- 
tierbar ist. 

9. Tintenstrahlaufzeichnungsgerdt mit dem Tlnten- 
strahlaufzeichnungskopf nach einem der AnsprO- 
che 1 bis 7 und einem 
VerbindungsanschluBabschnitt (12-15) zum Bewir- 
ken der Verbindung mit dem Verbindungsanschlufc 
(4), der an der anderen Fiache angeordnet ist, die 
sich von der Fldche des StOtzelements (1) des Tin- 
tenstrahlaufzeichnungskopfes unterscheidet, auf 
der das Elementsubstrat (2) angeordnet ist. 

Revendications 

1. T&e d'enregistrement k jets d'encre destinGe k 
d6charger de I'encre k partir d'orrf ices de dScharge 
(6) pour effectuer ainsi un enregistrement compor- 
tant un substrat (2) k elements ayant des moyens 
de generation d'6nergie destines k amener de 
PGnergie, destinGe k decharger I'encre en confor- 
mity avec un signal d'enregistrement. k agir sur 
I'encre, et une premiere partie d'un substrat souple 

(3) de c&blage destinGe k transmettre ledit signal 
d'enregistrement audit substrat (2) k GIGments dis- 
posG sur une surface d'un GIGment (1) de support 
caractGrisGe en ce qu'une seconde partie dudit 
substrat souple (3) de cdblage pourvue d'une borne 

(4) de connexion pour rGaliser la connexion Giectri- 
que dudit substrat souple de cSblage sur le cOtG de 
I'appareil est dispose sur I'autre surface dudit 616- 
ment (1) de support par le fait que ledit substrat 
souple (3) de c&Mage est courts, la partie courbGe 
dudit substrat souple de cSMage prGsentant une 
partie k ouvertures (3a) ayant une circonfGrence 
f ermGe, ladite partie k ouverture attenuant la force 
de reaction k la courbure dudit substrat souple de 
c&blage lui-m€me. 

2. TGte d'enregistrement par jets d'encre selon la 
revendication 1. 

caractGrisGe par 

un film adhGsif k double face (401) collG sur 
le dos de l'616ment de support (1) d'une maniGre 
telle que la borne (4) de connexion est disposGe sur 
le cdtG oppose k la surface de I'GIGment de support 
sur laquelle le substrat (2) est disposG, et que I'GJG- 
ment de support (1) et le substrat souple (3) de 
c&blage sorrt posrtionnGs et f ixGs avec le film adhG- 
sif double-face interposG entre eux. 

3. TGte d'enregistrement k jets d'encre selon la reven- 
dication 2, 

caractGrisG en ce que 

le film adhGsif double face (401) est fbrmG 



d'une mattere acrytique cTassemblage. 

4. TGte d'enregistrement k jets d'encre selon la reven- 
dicati n3, 

caractGrisGe en ce que 

le film adhGsif double face est d'une struc- 
ture a trois couches (28 ; 29a, 29b ; 30a, 30b) utili- 
sant un GIGment dlscret (28) en tant que couche 
intermGdiaire. 
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5. TGte d'enregistrement k jets d'encre selon I'une 
quelconque des revendications 2 k 4, caractGrisGe 
enceque 

le substrat souple (3) de c&blage utilise, en 
15 tant que matiGre de base, un film (31 ; 34) de polyi- 
mide synthGtisG par la polycondensation d'un dian* 
hydrure d'acide biphGnyrtGtracarboxylique et d'une 
diamine. 

20 6. Tele d'enregistrement k jets d'encre selon I'une 
quelconque des revendications 2 k5, caractGrisG 
enceque 

une plaque (302) de renfort est jointe k la 
surface de jonction entre le substrat souple (3) de 
25 c&blage et lament (1 ) de support, et ladite plaque 
de renfort et ledit substrat souple de c&blage sont 
joints I'un k I'autre par un agent adhGsif du type 
caoutchouc nitrile phGnolique. 

ao 7. TGte d'enregistrement k jets d'encre selon Tune 
quelconque des revendications 2 k 6, caractGrisGe 
enceque 

ies moyens de generation d'Gnergie com- 
prennent un GIGment de conversion Glectrothermi- 
35 que concu pour gGnGrer de la chaleur par 
{'application d'Gnergie Glectrique de cet GIGment, et 
pour provoquer un changement d'Gtat de i'encre 
af in d'effectuer la dGcharge de I'encre. 
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8. Cartouche k tGte d'enregistrement k jets d'encre 
ayant la tGte d'enregistrement k jets d'encre selon 
I'une des revendications 1 & 7, et un reservoir 
d'encre (16) pouvant Gtre montG de facon amovibJe 
sur ladite tGte d'enregistrement. 



9. Appareii d'enregistrement k jets d'encre ayant la 
t&te d'enregistrement & jets d'encre selon I'une des 
revendications 1 & 7, et une partie (12-15) k borne 
de connexion pour effectuer la connexion avec ladit 
so borne (4) de connexion disposed sur ladite autre 
surface different e de la surface de I'GIGment de sup* 
port (2) de Jadite t&te d'enregistrement k jets 
d'encre sur laquelle ledit substrat (2) k GIGments est 
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FIG. 2A 
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FIG. 3 
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FIG. 12 A 
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FIG. 13A 
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FIG. 16 
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FIG. 17 
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